Data Analysis
Marker data were low pass-filtered at 12 Hz and force plate data at 50 Hz using a zero-lag fourth-order Butterworth filter. Each ankle joint center was determined using the midpoint between the medial and lateral malleoli, and each knee joint center was determined using the midpoint between the medial and lateral femoral epicondyles. Functional hip joint centers and all joint angles were estimated using Visual3D (C-motion). Trunk angles were estimated relative to the lab coordinate system. Sagittal plane movement was defined as trunk flexion, and frontal plane movement was defined as trunk sway. Positive trunk sway was considered toward the landing limb. All peak joint angles were estimated from the initial contact time to the end of deceleration, as determined by the peak of the vertical ground reaction force. To evaluate the movement of the knee joint center (KJC) in the frontal plane, we defined the frontal plane displacement of knee joint center as the position of the KJC in the frontal plane expressed relative to the line formed by the hip and the ankle joint centers.
EMG data were band pass-filtered (30-500 Hz), rectified, low pass-filtered (30 Hz), and passed through a critically damped filter (15 Hz). EMG signals were normalized to the maximum critically damped signal of each respective muscle during running at 4 m/s. Quadriceps activity was divided by the hamstring activity at each time point and subsequently used to find the maximum Q:H EMG activation ratio. Note that the peak hamstring activation did not necessarily occur at the time of peak quadriceps activation. Therefore, we also estimated the time difference between the time of the peak hamstring activation and the time of the peak quadriceps activation 29 ; this is a common technique in research with patients who have sustained a stroke to measure muscle latency.
5, 25 The Q:H activation ratio, along with the peak quadriceps and peak hamstrings activations, were estimated between initial ground contact time and the end of deceleration.
